Historic, archived document 



Do not assume content reflects current 
scientific knowledge, policies, or practices. 



MO 

U. S. DEPARTMENT OF AGRICULTURE. 



FARMERS' BULLETIN No. 103. 



Experiment Station Work, 

XI. 



EXCESSIVE inniGATiox. OESTATinx rx cows. 

CUOSS rOLI.IXATION' OF PLUMS. THK LONG CLAif. 

KOOT riil'NING OF FUUIT TBKES. S1LA(;E FOU IIOKSF.S AND HOOS. 

IBS OX£Y£ DAISY. COllUEIlCLilL SUXTEK CCLTUnES 

maaoKso vt yrnso chkuht leavks. with PAsnuRcsKD ckbah. 

TiMSMxnsQ XGGS. thk state silo. 



PSBPABED IK TBB OPRCB OF KXPBRIIIBRT STATtOHS. 

A. G. TRUE, Director. 




WASHIK6T0N: 

OOTKSMUEMT PJtllfTIMG OmCS. 
1899. 



CONTENTS OF THE SERIES OF FARMERS' BULLETINS ON EXPERIMEHT 

STATION WORK. 

I. (Farmers' Bui- 56) — Good v. Poor Cowa; Com v. "Wheat : ilii' h v. Little Protein ; Forage Crop* 
forl'igs; BobertwnSUage Vixtare; Alfalfa; Fropuriiou of Grain to Straw; Flioaphatrs M 

jtailtmat. 

H. (Tknnan' BbL W'-Coniinoii Crops for V|(«|e*t BtiWfc lM w M ; Starch in PotatoM; Oriiasaa 
CloT<r; 0««n fl>r Profit; Cross PolU m M wi i A6«BI Vwriflixer; Lime aa a Fertilizer; An 
Aahes KronoTTiicaU Mising Fertilizers. 

m. (Fanners liiil. 69). -Flax Culture; Crimson Clover; Forcing Lettnce; Beating Greenfaonscg; 
Com Smut; Millet Disease of Horses: Tuberculosis; Pasteurize<l Creara ; Kitchen and Table 
Wastes; Use of Fertilizers. 

IV. (Farmers' BoL 73).— Pare Water; Loss of Soil Fertility; Availability of Fertilizers; Seed Selec- 
tion ;JenualemArtiehoites; KaflrCktm; Thinning Fmit; UaeoflAw-grade Apples; Cooking 
VegetaUea ; Condimental Feeding Stnfls ; Steer and Heifer Beef; Swells in Canned Vegetables. 
T. (Famien'Biil.T9.— HmniainSaila; Swaap, Harab, «r Mack SoQai Bapat Velvet Bean; fSvm- 
flowera ; Winter Protection of Peaob Tnea ; Snbwatarisg In Oreanbonaea ; Bacterial Diaeoaea 
of Plants ; Grape Juice and Sweet Cider. 

VI, (Farmers' Cul. 79).— Framl in Fertilizers; Siiprar beet luditstry ; Seeding Or-lss Land ; Grafting 
Apple Trees; Forest Fires: American Clover Seed; Mushrooms as Foot!: Pigs in Stubble 
Fielils; Kusiiing Totatoes; Autlirax. 

VII. (Farmers' Cul. S4). — Home-mixed Fertilizers; Forcing A sparagus in tbol'irM; Fit Ul Selection 
of .Seed : Potatoes as Foo<l for Uan; Com Stover as a Feeding Stuff; F. eilijiu- V:ilue of Sngar 
Beets; Salt-marsh Hay; Forage Cropa for Piga; Gronnd Grain forCbicks; Sliim Milk for 
Tonng CUekeaa: By-pwMtaMti af t l» ft lli y i g ll lHUI B rtl a r t Of* I»# to Cheeee Mating ; 
Oape Diaeaaa of Chtekeoa. 
TZQ. (IteBefs' Bui. 87) — Soil Moisture; Fertility of RtOtt Q>TW°OI^-IIvOh0N|NN*; CattiratlBg 
T. Cropping Orchards; Transplanting Trceai 9mmtltf *t Mmt'^il^' 'tiOaa oTEggsi 
Starch from Street Potato<<s ; The Toad as a Friend of the Farmer. 

TTT. (Faraaera* Bnl. 92). — Sngar Beets on A llcali Soils : Planting and Replanting Com : Improvement 
of Sorghnm; Improved Cultjire of P4>tatoes: Second crop Potatoes for Seed: Cold v. Warm 
Water for Plants; Forcing Head Lettnce; T'.ic D.itc l';il'n in the I'liiteil St;itcs; Tlie CmlUog 
Moth; Jerusalem Artichokes for Piga; Feeding Calves: Pasteurization in Butter Making; 
Gassy and Tainted Cords; Pore Coltares iu Cheese Making. 

Z. (Farmers' liul.tT) ^Manure &an Cows; Plants for Alkali Soils; Inllnenoe of Alkali on Flaatat 

Feeding Value of tte Cota Plaat; Sows aad riga at Famwing TiaM; The SejrBeanaaa 
Feedtaig Staff; Alfallk Haj «gr Bagsi Aidaul Matter bt Pealtiyi ITatar and Aainat Dia. 
•aoeai OaaatnMtfcia — tCaiM»Kaf LTIi aaai w i ring ti tmi IntfUlmitnttlpHim 

1 - . 



3 



EXPERIMENT STATION WORK. 

Editor : W. H. BEAL. 



CONTENTS OF No. XI. 



Pass- 



A (lander from excessive irrigfttion and ibe temedy 3 

Cross-i)olUnation of planu ...... ................ ft 

The close root praningof ftoit txeea .. 13 

The oxcye daisy 13 

Poisouing by wild cherry leaves............................................. IG 

FccMrTing egge in water glaw ...... , ...... 17 

ra»p«riaA«f eMtatiimia«oir> 18 

The long dam , 1» 

Silage ftsbofaca and bogs 20 

CoauMCdal Initter enltana in emuiection iritli paatenrixed cMam . .' 31 

-Xbaatftroailo a 

Explanation of terms 29 

Tonus used in discussing fertilizers 2'.> 

Ttnns iisi'd in ilisi ii~>iug flMtda and ftediog Btaib. 

Misccllaueons turius 30 

S 



IIXUSTRATIONa 



Fia.l. Chart BboiriDgtiieblonoaiiiigMM8B of tin WUdgooMpImn in 1808.. U 

2. CroM MctiM at atwrt tUf ..^ M 

II Ifii II liiii 111 iilii I m mm} 1m mm* !■ Mlllm m§ ■ illii 26 

4. Anearnnre of door of st»v« tQo aflor Mag Mnrad oat SB 

' 6. GoMral appearaaee ei at»n oiliv iritkraof ...I...................... ' 97 

4 



EXPERIMENT STATm WORK-XL* 



A IMUraSB fSOK EXCESSIVE IRBIOAHOE AMD TBM BSKEDT. 

It luui frequently been obaerred in the irrigated region that soils 

wbidl showed no signs or only occasional small spots of alkali \^lien 
tet buoagbt under coltivatioa liave after the lapse of a comparatively 
tew years beeome so widely impregnated with alkali as to render them 
completely or in lar^^o part unfit for the growth of the ordinary farm 
crops. The California Station has for a number of years devoted csi)eciul 
attention to the subject of the rise of alkali in soils, and recently the 
Division of Soils of this Department has nndertaken a study of the 
causes and conditions favoring the rise of alkali in irrigated soils and 
the means of preventing or overcoming the injury resulting fh>m it. 
▲ recent bolletin of the division gives an account of such investiiga- 
tlOttS in flie YeUowstone Yallcy near Billings, Mont. 

These investigations indicate that the trouble in that locality at least 
is due largely, if not Mitirely, to ii\}adicion8 or excessire inlgation. 
"Before irrigation was introduced the salts were inresent In rather 
large amounts, but well distributed tliron^jluiut the soil, and not in such 
large quantities as to be ii^urions to crops." With the introduction of 
inrtgatioii, however, water was ^>plied in ezeessive amoants to the' 
higher land, anil seeping tlironsli to the lower soils carried with it tho 
soluble salts, which accumulated in excessive amounts in the latter, 
eqieeially jrliere drainage was impcrftetk Similar conditions have been 
reported by the California Station as existing in tho San Joaqain Val- 
ley, California, and are known to occur in many other regions. 

The bollrtin of the Division of Soils above referred to states that 
'*the opeo sandy lauds, having better nndcrdrainage, are not likely to 

>TUs ia tlw eletenth nnmlMr of m aabMiiias of toiaf popdw MMiu vtrngtM 
ftom the pnblialied Mporta of the agrlealtMst «qieriaMn( •tottoaa and ktednd imtl- 
tatlen in thb and other ooaatrica. Tho chief olijezt of these pabUestioiu !• to dia- 
Mmtnate throngbont the conntr^ iofotmatioii regarding experiments at the different 

exi>eriinpnt station's, and tlnis to ncqoaint onr fanners iu a general way with the 
progress of agricnltiiral investigation on its prartieal siile. The results herein 
rcporteJ shoulil for the luost part be regarded as tonlativo and snggestive rather 
than concliuive. Further experiments may modify them, and eipcricnce aUme can 
sbovr how far thejr will be useful in a< :ijal practice, i'lie work of the stations must 
not be depended upon to prodnre "rnle-i f.ir farming.'' How to apply the results of 
experiments to bis own cunditions will ever reniuin tho problew of tiM indlTidlUtl 
ftnaor.— A. C. Tbce, Director, OlHce of Experiment Stations. 

K 
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be injnred by a rise of salts except from an excessive application of 
■wat«r or in the low places iu the path of the drainage system, especially 
when those are underlaid, as they are liable to be, by the heavy gumbo 
soils." It thus appears that the iujiiry may not be due to the local 
applicatiou of water, but to the injudicious use. of large quantities of 
-water on neighboring farms or in places still fartli^ away. 

These investigations point clearly to *'* * ito atetjtjty <^'gtMill<«» in tlie 
•pplicati(mof vat» in irrigation. Tbia can mmt be eMKBiMd aefc tnd^ for the 
land which ii'b(»big terigsted, hnt tar the tOitOniag Iimda on loxnst IcnreiS. ■ • • 

Whore aM.4amj|«j^B I>«en, done, or vrhm»,^, fm f ^m .il9hf»'f*a^»«ia^ tiMt 
nltimate nffli w&'Im Ibreaeen, the logical mt/i&^-')4 'w^!^UiMim li in providing 
adequate system of dniiiage to oarrr off the excoBs of water mH. .IlitijWi^iiipw^tml 
salts. ♦ • • 

It must not be assumed, however, that a tliorongh system of undcrilrainage 
relieves one from exercisiug care and judgment in applying water to the land. 
There is leas immediate danger of riitiiing the land, to be sore, but th«e are tw* 
things to be considered, namely, that an excessive use of water means jast so mack 
loss to irrigation and so mnch less land which can be broB|^t aad^ the ditch, and 
also OOitp in tiie removal of tiiese salts by the flow of the eee^pnge tratnaoHt flinragh 
tke A«lMi^t9«le«>, imtgt qawntfltMef «ect|r TsinAla^M toft't^^^ M 
removed ftom the BoU. • • * By imiiMgiaim lailtiititWiilWitii 'ire m»f 
remove in a few years the very conditi«Hia wliieli centtllNrte to tlM maMb of 
conntry in the fertility of the soil. 

On this point a California StfUiioai hnlletin states that \rhile under- 
draiuage is a ready and complex uiiu i t « i|ii» alkali, it does not MIow 
that the indiscriminate use of undfledxateage is to be recommended, 
since entnaovi MDOOBte of valuable •^ jn^vedieals wonlfl thus run to 
-fraste. It Hidrelbre steongly argea tlnl tmaeSMrtmiisamB be 
given duo cousi<leration. Among the latter are deep and loose tilth of 
soil to check surface evaporation, and the coltare of hoed crops and 
deep-rooted plants, -wliSek msatt m kt Mm mmiit^Om OMi* ^HaMffiiu-- 

S^EmTtHt. 

The subject of i)ollination of cultivated plants bas been vigorously 
exploited the last few years. Plums have shared oonspicnously in tiie 
results of this ^g^eral actiyi^. Xke sol^lact Juw ^lreaily been touched 
upon in a fehiier Itfiae of l^fs seriies,' bat ncmt investigations, prind- 
pally at the Vermont Station, liavo made important contribntions to it. 

For years it has been the exi)erience of plum growers that certain 
varieties are unfinitfiil vmiesa canoss-pofliaated. Iwrasti^tioiis have 
added to the list of these varieties until now the Vermont Station has 
concluded that practically all sorts are self-sterile, the only positive 
enseptioB MBf ^ fieiMMMi. flwKf ic i f-fl lie ril i<y of pltmn lias 
been confirmed recently by obse fWtt n a B at the Colorado Station. 
Hence mixed planting or intergrafting becomes practically a coustiint 



> U. S. Dept. Ap., Fannen' Bnl. 65 (Eiiperiment Station Worlc— II;, f. 17. 
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necessity. A knowledge of this fact leads naturally to tlie question, 
What variety should be selected to insure cross-pollioationf This ia 
one of the most intensely practical problems that the plum orchardist 
has to meet. Inasmnch as the cultivated plums are derived from sev- 
eral distinct species, it would seem probable that grouping varieties 
according to these species tronld indicate more or less exactly lines of 
aflBnity in pollination. In the case of the European plum tliis presump- 
tion is probably correct, though the experimental evidence is as yet 
iacoD^m^T^ If; appesm tbs!b uMet ordinary cireamstanccs the 
doniestiea plums do not (SroSB native or Japanese varictii's, but 
irith the exception of tbis spedfis piWbably all our commonly cultivated 
pinms, tiotii Japanese and native, are qnite reliably interfertile. 

nence in planting native ami Japanese plams the question of iwlli- 
nation affinities may be disregarded. The only precaution necessary in 
selecting varieties for mntnal pdlination is to ase«rtain that they blos- 
som at the same time. This precaution, however, slioiiM he cnrelully 
observed, for the entire blossoming season of plums is of nuicb longer 
daration than that of any one variety and tbe chances are tbat two 
varieties selected at random will not blossom simultaneously; for 
instance, in the latitude of Washington, D. C, the blossoming period 
of tbe different varieties cultivated extends over tbree to four weeks, 
while that of a single variety is rarely more than five days, often no 
more than three. 

The length of time during which plum trees of any variety may remain 
in blossom and be subject to pollination is obvioosly a question of great 
importance. Tb^ varies greatly in different localities and dilfei^nt 
years. There are not snfliciont data at hand to permit of a reliable 
generalization on this point, nevertheless the Vermont Station feels 
jastified in maMfiirttefoitoWing statements: ' i 

(1) Under, circunisl:iiioe3 i>t'jroo<l neatlicr tin; Iili'ssnms of a given variety arc open 
and tbe BtigmM receptive in sufficient number to insure the the Mttiug of a foU 
eiop <tf plams for one to three days. 

To be sure, a period of from ten to fourteen days may elapse between 
the opening of the first blossom and the falling of the last petals on a 
tree, bnt the real pollination that makes the crop is ustudly effected 

within a short time, frequently witliiii tbree or four hours of bright 
sunny weather, between 10 or II o'clock in the morning and 2 in the 
afternoon. 

(2) When the weather is had a given variety may remain in blossom for an 
indeRnitely long time, thongh asnallf there will not he a sufficient number of pistils 
in condition to set • erop tbnmgb more than five to seven days. 

But such long periods of blos.soniing do not indicate titttflavpeiiD^ 
of receptivity for pollen. Although a tree may remain In bkxHB for so 
long a period through edd rainy wentb«r, it is attnoet eei^ia not to 
■et any fruit. So well is this fact known that plum growers never 



expect a half etop H tbe ii ^ i itlittF to pBHA^eotfy eoM, dondy, and 

during blooming time. 

(3) When noj^ollpii ia aTailable, or irhen by any means fecundation ia preventedf 
stigmas trill wauM Nttopt^TV ifenar'to six days exeti in sonny weather. 

This fact may be of some importance in adjusting varieties to each 
other for mutual pollination. Repeated field observations have shown 
that if a blossom is not pollinated on opening it remains in a receptive 
condition for a considerable time. This fact also gives some murgiii of 
safety in combiuiug varieties with the help of the diagram. 

It is important also to know whether varieties blossom in the same 
sequence year after year. Observations at Denton, Md,, and Geneva, 
TS. Y., point toward the conclusion that they do. To test this point 20 
representative varieties, selected at random, were arranged to show 
the variations in relative blossoming periods for four years and Wild- 
goose was taken as the norm of the comparison. With reference to it 
all the other varieties maintain the same order with a single exception, 
M'liicU might have been due to difterenecs in soil or exposure. It seems 
fair to conclude that the variations from year to year in the order of 
blossoming are of small practical consequence in soy given locality. 

To determine whether the sequence of blossoming is the sanoe in 
widely separated localities, a comparison was made of the order of 
blossoming of 25 varieties Denton, and tibe same varieties at 
Madison, Wis. This was considered a very .severe test, not only 
because of the great di£fereuce3 in latitude and climate, but also 
because the blossoming season of 188^ ■whea the tests were niade^ was 
nnusnally irregular, owing to much unsettled weather. Nevertheless 
the succession was nearly the same in both localities. The blossoming 
season of 22 out of 25 varieties at Madisoo. did not ^toy over two days 
from the same varieties at Denton. The agreement was not, liou ever, 
so striking and satisfactory as the agreement of blossoming dates in 
any one locality for a course of yeais. Further observations on this 
point at the Alabama Station indicate that in the South the sequence 
of blossoming is often not the same as in the North, and hence the 
Southern fruit grower should adopt Xorthem jiractice with caution. 

To aid in the selection of varieties for mutual pollination the Yer- 
mpnt Station has prepared a diagram showing the order in which ever 
200 sorts blossom. This diaaram is reproduced herewith. The space 
between the vertical dotted lines represents an interval of tline of one 
day. Tt» tvaigffi Of time dtnln^ vt}^^ a tarfet^ is capable of soc- 
cessful pollination varies so greatly with meteoroloj:ical conditions 
that no attempt is made to record it. Instead, an average blossoming 
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Betotire 

(The Tertkal dotf«I lines represent 1-day Interrsls, 
the heavy vertical lines 5-ilay periods. An aver- 
age blooming iicriml of 5 days (represented by the 
horizontal lines) is a.ssutued lor all varieties.] 




Wickson 

Ked Juno 

liurbanlf 

Georgeson .... 

Abundance 

Aitkin 

l>ailey a 

Miitailo 

Norniand 

Satsunin . 

Bcri-liiuans 

UeCaradeuo 

Brill 

Chitbot 

Halo 

Uchi Ban! 

Kelatrr 

Kerr 

Yellow Japtna 

Caddo Chief ....... 

BarlylM 

Jtegn 

ItarianM.......... 

Oycccbee ..BifB***** 
Suiro Snon^ a*«w 
lomiEfrnit. 
Mara 



Japaneae .- 

do 

do 

do 

do 

Xi^rra 

Japanese . . 

tlo 

do 



Marianna 

do 

Japanese ... 

do 

do 

do 

do 

do 

Chieasav... 

do 

Japanese ... 
Marianna... 
Cbicasav... 
Japanese ... 

do 

do 

do 

.....do 

" 

Amerieans . 

Sign 

Uarianom... 
Doabtfal ... 
Americaiui . 
CbieaSBir... 

do 

do 

Hybrid 

Japanese ... 
Americana . 
Cbicasav... 



rosebe 
Itaaca . 
Purple 

TVazata i 

llattie 

HosK 2 

SJanituba 4 

Miiu.'ion 

Ilol^inson ..... 

CoUeta 

Exrrlsi.T 

■n'jUanl 

Yl-llii^v Swi-et 

Yellow Trnnsparent 

Clark do 

Eniereiin do 

Strawberry Watsoni... 

African Chicwaw.. 

Arlc.insas Lombard ' do 

Iloatv do 

Clifforil 

Ilfcp;Tcek--. 

?\('winaa .... 

tiiuiley 

AVildil'Oose... 

Cherokee 

JDes Moines-. 
SnrnthKinc 

nPaae 

Hncbaa 



AVild;rooeo-. 
Amcricina . 
Cliicasaw ..- 
AVildgoose- . 

do 

Americana ■ 

do 

'WUdgooaa.. 



a Bailer and TeDoir Japan an now mdentMl to be synon ja* 
Ukaa aapaiatdy, and H did not aaaa wlaa ten IB attempt 



haral 



10 



Belative order of blossoming. 

[Tlie verticil dotted lines represent 1-day interval!, 
the heavy vertical lines 5-day periods. An aver- 
age blooihing period of 5 days (represented by the 
horisontal lines) is asBomed for all varieties.] 
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The Alabama Station has arranged a number of varieties with 
respect to tlieir time of blossoming in the neighborhood of Auburn. . 
Each of the following groups comprises those varietieB tbat blostKmi ■ 
near eooaffh together iu ordiniury seasoos to tSe^ mmjpiSI^Uon : 

KarUest bloomer— Bhioi} ^o.X Vini ea)7.v.— Blood No. 4, Kelscy, Sat»ain% inid j 
Chicasaw, Wickson, Exci l.sior, Emerson, Pnimis pi$tardi. Lone Star. Both thoM 
groups bloom boloie poaclies ami arc liable to be killed by spring freezes. Early.— 
Bnrbank, Mariana, Uerckman?, Cliabut. liotan, Bailey .Japan. Yellow Japan, Ilat- 
tankio, and Babcock. Tlnse bloom al.ont ^vitU the early-blooniinj; ]icaches. 
JMtMi.— Yellow-fleshed Uotiin, Mnnson, Babcock, Orient, Berger, Gold. I!ed June, 
KAtmsnd, Abnudance, Rockford, Transparent, Wildgoose, Woolen, Botan, Kerr. 
Tbese bloom xflth tho later pMche^ and «m ooapaacatiTely safe from frost. Late.— 
Marn, Long Fmlted, Red Najprt^ CWdea ftawVi Newton, President Wilder, Way-- 
land, Chas. Downing, Weaver, Milton, Whittaker. Ftrg laU.—Ogon, WiUard, 
Hammer, Wyaut, Yosobc, and ilawkejo. 
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In selecting a pollenizer for a variety, select one tliat blossoms at the 
same time. Tliis can easily be done by reference to the preceding disk- 
Id tbe "Sfarth the wfeole blossoming season of plnms is con- 
skk'iably sliorter than in the South, and the blossoming seasons of 
siuglo varieties overlap more; hence it is necessary to take greater 
preeaations in tbe South' ^bWf io: tbe Worth tbst bo^ vnrietics bIoss<rai . 
at^£ict1y the same time. 

The diagram does not show the times at which the iliffcrent varieties 
Mrissonr. 1% iSm^ hMtmim tiwir rnvfer of blossomfBgr. Vtm taausb 
date is, of course, a matter of latitude and local conditions. In order 
to indicate in a general way the blossoming season and its progress 
iu diffH«Bt parts «f ^ti» oemrtirjv iin Yermont Statkm has pte^gHA mt 




Tm. 1.— Chart ahowliig the blossoming seaMB if ti* Wlldgooss ^om i> UK. 



chart (fig. 1) showing the blossoming season of the Wildgoose plnm 
far 1898. The heavy lines show the point at which the Wildgoose 
plnms were in blossom on tbe dates indicated. Tbe date at which any 
otfaer variety blossoms along these lines may be estimated approxi- 
mately, though not exactly, by adding or subtracting as many dayi 
fiWtt tbese dates as the variety blossoms earlier or later tku the WiW" 
goose, as shown in tbe blaaeoming chart. — y* a, ffiMJtK> 

-WBM- esMBi won nuww w nrai noni 

For several years a mttkoA of not pnmbig mmA afc variance with 

commonly accepted methods has been strongly advocated in certain 
quarters. Although for some time the new views gained little cre- 
dence, tbe advantages of tbe siethod over older ones were represented 
as being so great and titt nntiti daiaied for it ae sutpriaing that 



hortieoltnrists eonld no^ «([ber'4liite ~'iilte^ in tests of its 

practicability. 

Tlie method consists in cutting back a transxilautcd tree to practically 
no root at all or at most to ft iaav stab, shortening the top proportion* 
ately. The tree thns becomes to all intents and purposes a cutting. 
There is nothing essentially "new" aboat this method. Interest iu it 
attaches to the proposition that its possibilities in ptw^ee have not 
been fully understood. 

The advantages claimed for this method are that it gives a better 
tree with a root system consisting of several strong roots which jiene- 
trate into the moist deptlis of the soil and securely anchor the tree 
instead of spreading out neat the surface. Moreorer, \rith tlie root 
pruned to a club, it is no longer necessary to dig largo holes in trans- 
pkmting. A mere dibble hole is sufficient. 

The method has been qnite extensively tested both -Forth and Sonth. 
Tests were made at the ^Marx land Station on a large scale. About 1,000 
trees of various kinds were planted. At the end of the first season 
peach trees the toots of irhteh were' vnproned hfid niiade a greater, but 
less even, growth than those that were pruned. Root-pruned pear 
trees made a better growth in all respects thau unpruned trees. In 
the case of apples tliere 'was little if Miy difference between root-pmned 
and unpruned trees. Root-pruned plums outgrew their checks. The 
Mahaleb cherry, red cedar, and California privet did well under the 
treatment. Black Itolatiaii dieny on lieuasaid lOe^ ISRMrway spriioe, 
hemlock, and Lawson cypress did not. Altlieas started slowly. The 
general result of the tests was very encouiagiug to the advocates of 
dose root pnuitng: 

A series of tests was made by the Georgia Station, mainly with the 
peach but includiug also the apple and cherry, with results indicating 
that peach trees prnncd by this method "will live and flourish in this 
section even in stiflF clay soil and under adverse meteorological con- 
ditions. This statement may also be extended to cover apples and 
cherries." 

The Alabama Station planted peaches and jtears on a hard, gravelly 
hillside having stiff clay subsoil, with the result that at the end of the 
season " no increased vigor was observed in the root-pruned txees, but 
on the other himd no disadvantage oonld be detected, and the coudi- 
tions oonld hardly have been more mvere." The "Stw Jersey Stations 
have also tested the method with satisfactory results. 

The method was tested at the Indiana Station. The season was 
considered exceptionally fhvorabl& "The reraft of this experiment 
showed that the peacli tree was capal^, after being deprived of all 
its roots and branches, of producing amaguificent root system and a 
top to oorr«qtottd. The dwarf pear, alandMd pear, German prune, 
and Early Richmond cherry came next iu order, the latter making 
very little root development on the pruned trees." 



2fot all tests, lioTrever, liave resulted favorably. Of 25 tepfin tMM 
planted at the Nebraska Station in the sprinj? of ISOfi, only 10 were 
living at the end of September in the same year, and very few of these 
showed any satisfactory growth or vigor. Of the check trees, some 
liaving the roots cat back only aboat one-half and others aatrimmcd, 
, not one died. From tests made at the Missonri Station with the apple, 
it was concluded that "the injury caused by too close rodt pruning is 
<aie that trees do not outgrow if they do not die outright. • • • 
The heroic pruning advised bjr mu iUK/Sma. neighb<»r seems to> im 
Qoodapted to one 0«BdiliDiH|. Tbrn mixetaiitf amoog oar tnm i» too 
gteat," . • .= >i 

. Fnnn ISie fetmlts of aH the Mab for tiqMn^, it is eTideot tibat 

this practice of close root pruning neither merits unqualified apiiroval 
nor deserves swcei>ing condemnation. As might have been cjcpected, 
spcdes vary gteal^ Ut Hirir ability to «adare severe root pmning. 
Anions' cultivated trees, probably those irtrich experience the least 
ill ejects are the peach and pear. Un tbei^er hand, the persimmon 
is a tMe to ti^ii^^ls method probably would pot be i^^eablttf as it is 
liable to die if very much of its long taproot is cut off. 

The critics of this method have attributed much of its success to 
eoaditicHUI at toil and climate. On this point the evidence is very 
HBsatisfixctory. Stringfellow, the most ardent advocate of the method, 
working at Galveston with the favoring conditions of a warm, porous 
•oil and high annual rainfall, has obtained remarkable results from 
.elose root pruning; but the Georgia and Alabama stations have also 
obtained satisfactory results under the adverse conditions of drouth 
and poor, bard soil. These results certaiuly contradict the statements 
of certain critics, that the method is successful only under favorable 
soil and meteorological conditions. Again, nearly all of these successes 
■were acliieved in tiie 3Iiddle and Soutliern States. Tlie outcome under 
equally uofavorable condjtiops iu tjip !Nortii miffiii b« diO'ecent; in fact 
at present the evideuee p^ts in that ^ireetiiMi« If och field w(irh {■ 
fiUU necessary to det^nniofi the limits (tf WplieabiUty 0^ 

T. A. CI.ABK. 

TFK OX£Y£ DAISY, 

Tliis fiimiliar plant, kno^n to botanists ns Chrjfsnntlicmvm Inrcan- 
themum, is at the same time a beautiful flower and a pernicious weed. 
Like most weeds, it thrives on neglect, and if left nochecked rapidly 
'' establishes itself in fidds to iAe exdniyon of more UMAd^ ttongh less 
attractive, plants. 

The New Hampshire Experiment Station is authority for the state- 
ment that " it can be kept from farms if precaution is exercised." A 
method commonly employed for this purpose is to cut tlie hay early and 
thus prevent the maturing of seeds. Experiments by the New Hami)- 
■Mre Station indicate th«$ it M tw^ve da^s ilft«r the 
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daisy blossoms for its seetls to mature so that tliey will germinate. 
Therefore, if the plant is cat within this period, reseediug is efi'ectaaUj 
prevented. 

As the oxeye daisy so freqaeitiyioeeiifQ ijR^bay fields and often forms 
an important component of the Ii^f fteeinred ftom snch fields, it will be 
of interest to eoniiMUW tihe eompoi^tion (as r^^dsfood eonstitnents) 

of the plant with that of average timothy hay. The Massachusetts 
State Experiment Station has made an analysis of the daisy. The 
results of this analysis, together with the average of a large number 
of aofdyses of timothy hay, are given in the following table: 



Food eoHstituehts ttf tke oxeye iaity and timothy lay. 





"Water. 


Protein. 


Fat. 


Nitroj^n- 
extract. 


Fiber. 


A>b. 


Timotli\ liav 


Per cent. 

0.7 


Per cent. 
6.9 
5.9 


Per cent. 
2.1 
2.5 


Per cent. 
41.3 
45.0 


Per cent. 
a:!.6 
20.0 


Per cent. 
U. 4 
4. 1 



taMe sbows ^lal^ m &r as eheraiealeompodtiim is«o«c«m)ed, the 

oxeye daisy is fully the eQUal <rf "ttmothy hay in nntritivc constituents. 
In judging of the feeding valne of a snbstancc, however, other things 
besides chemical composition mnst betaken into acoonnt, snch as digei^' 
tibility, palatability, etc., and these have not been sti^ed in the case 
of the daisy as they have in case of timothy hay. 

It will also be of interest in this connection to know what draft the 
dai^ makes upon the fertility of the soil. According to an analysis 
made by the Massachusetts Station 1 ton (2,000 pounds) of oxeye daisy 
hay withdraws from the soil about 25 pounds of potash, 8.7 i^ounds of 
phosphoric acid. 22 pounds of nitrogen, and 26 pounds of lime. To 
restore the stated amounts of the first three constituents to the soil it 
would be necessary to apply about 50 pounds of muriate of imtasli, 65 
pounds of superphosphate, and 140 pounds of nitrate of soda. — xub 

ponoixso ST whd cBSKSYisATm 

While the number of poisonous plants as compared with those that 

are harmless or useful is small, such plants are widely di.>;trihiitcd and 
cases of poisoning of man and animals are frequently reported. The 
Division of Botany of this Department has issued two bnlletins, one of 
them a farmers' bulletin, which treat of some fifty or more plants wbieh 
are known to have caused injury to man or animals in the United 
States. 

The great injury done to BtOOk^eq^eciaUy in those regions where loco 
weeds and larkspur abound, has led ft number of stations to devote 
considerable stady to tite subject of plants poisonous to stock. Publi- 

catioiis on the subject have been issued by the experiment stations in 
Colorado, Iowa, Kansas, Montana, Ifew Jersey, !New Mexico, North 
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Dnring the past year tbe "Sev Hampsfaire StiiHoli has iiStied a biii- 

letin relatiag to the poisonous properties of tlie leaves of tlie wild 
cherry, especially the wild black cherry. Examiuatious showed that 
the leaves contain a BMafl quanttfy of ]misaie Mid, tmA when eaten in 
considerable amounts enough of that deadly pdson is secured to kill 
cattle. Analyses showed the content of prnssie acid to be greatest in 
leaves that had l>eeii wilted until they began to appear digbtty ligsp 
and had lost their gloss. Vigorous succulent leaves from young sprouts, 
finch as are most liable to be eaten by stock, are far more poisonous 
than leaves from a mature or stunted tree. WLile the wilted leaves 
are most poisonous, the fresh leaves are al^o dangerous, and even the 
dead leaves are not wholly above suspicion. The leaves of other varie- 
ties of cherry, especially the choke cherry, are also poisonous, although 
to a somewhat less degree than those of the wild black cherry. Chemi- 
cal examfnnlSbin of the leaves of plums, peaches, etc., ])lant8 elosely 
related to the dieriy. sliowed the absence of tbe i)oisonous principle in 
the plum leaves, bat revealed the presence of a considerable amount in 
tbe peach leaves. 

Poisoning from these sonrccs if severe is so quickly fatal that little 
can be done for stock affeutcd. Care should be exercised that such 
matariBi, espeelaUy when wilted, should be kept wmj ttcm tto^e^ 

FBB8BEvnra sees nr watee glass. 

A bulletin of the North Dakota Experiment Station callg attention 
to the need of a simple method which will enable farmers, ponltrymen, 
and even consumers to put away eggs during the snnuiicr months when 
they are plentiful and cheap, and preserve them in good condition until 
the winter months, when tbey are scazoe and dear and fresh eggs can 
not be obtained; and reports trials of prions methods of preservation. 

The spoiling of eggs is dii<> to the entrance of air carrying germs of 
decomposition through the shells. ^Normally the shell has a snrlhce 
coating of mudlaginoas matter, vbieb prevents tbe entrance of these 
harmful organisms into tlie egg for a consiilerable time; but if this coat- 
ing is removed or softened by wasliiug or otheririse, the keeping quality 
of the egg is mncb redneed. These facts explain xehy tbe eontmon 
methods of preservation li;i\ e ;ii;t been entirely successful, and suggest 
that the methods employed should be biised upon the idea of protecting 
and rmderiBf more eAsettve'the nataial oosting of tbe shell, so that 
air bearing the germs of decomposition aiiq^ be completely excluded. 
**At the present time eggs are largely packed in lime, salt, and other 
prodnets, or are pnt in cold storage for winter nse, but such eggs 
are very far from being i)erfect when they come upon tlie markets." 
According to the experiments made by the North Dakota Station, 
water glass more closely conforms to the reqmrements of a good pre- 
•ervative than any of the ^ i b s t aa o i a iwaBOP^y employed. Itwasfoond 
r 2823— No. ioj 
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in those experiments that a 10 par cent SDlntion of n-ater j;l;xsg pre- 
serves eggs so eS'ectaally that "at the end of three aud one-half months 
I ^ga that were pi«served the first part of Angast «till appeared to 
perfectly fresli. In most packed eggs, after a little time, the yoBc 
«^tlcs to OQe side, aud the egg is then iuferior in quality. lu eggs pn|- 
8ervedfbrtli9M«id«ii»%a3f nraalmfk««tor glass the yo&retoised its 
normal iwsitiou in the e^^;, and in taste thcj' Tvere not to be distin- 
guished from fresh, unpacked store eggs. Again, most packed eggs 
will not beai T^ n^fuf&Sm palii«gitt lMr iNp|iiig, while from 
Bolntioii ill water i^iitSB seratM^^te eqwd to tte average fresh of 
the market." . 

Of twenty methods of presflrria^ eggs tested in Germany, the&ree 
which proved most effective were coating the eggs with vaseline, pre- 
serving them in limewater, and preserving them in water glass. The 
eondasiou was reached that the last is preferable, because varnishing 
the eggs with vaseline takes considerable time and treating them with 
limewater is likely to give the eggs a disagreeable odor and taste. 
"There is, however, one drawback with eggs preserved in a solution 
of water glass, viz, that the shell easily bursts in boiling water. This 
may be avoided by cautiously piercing the sh^ witii a slxong needle." 
The ftj^fpiBif #cealiQgaipr |a«a«np^ tgr ^UaffNf^ed are givea; 

Um vm watar that luw Mw- ttmwg^Utr' fa* tt«a cooled. To eaeh M 
qnarta of water add 1 quart of water j(^aaa. ^atlt 1^ «ggs in a jar and poor ado- 
tion over them, corering well. 

Keep the eggs in a cool dark place, A dry cool cellar is a good place. 

If the eggs are kept in too warm a place the silicate is deposited and the egj^s are 
not jiroperly protected. Do not wash the eggs before packing, for by so doiug you 
injurt' their keeping qmli^, ftnHMjUf ly diatdTlag tlii» wiBtiaijnOTa eoating on tlw 
oatside of the shell. . ' - 

For packing, use only perfee^fMA «gg%'fccrtila'<gi|> * iHii i t %a im*A «al 
jH^^pgrmJianiifalto^athaEB; * * '• . - ; 

Watw i^baa ia« f«iyiifcM|ifa»*act, Oat can wMaQy tefrofaoBd at aot to a«najl 
W cents per gaBa% and l^aQmwaaldindEa oiangli arifttiim to ptMcrre liO doaea 
eggs, so tbat tbe eotk of inatettel finr lUs method wo^^ only be about 1 eent' per 
doaen. Water glass is sodinm and potawtBBi silicate, sodhun siHcate being nsnaliy 
fbe cbeapa. If wooden kegs or iMaMtaam to be used in yMek to paek the egga, 
they should fintba«hM«a|^ aeaUWlwift Mlii«w«tar,to aveatM and purify 
, them. 

THE PEBIOD or 6ESTATI0V IE 00W8. 

A recent bulletin of the New York Cornell Experiment Station 
reports observations since 1889 on the period of gestation of all of the 
eows of the university herd, which "has contained ipx average of about 
20 cows, about two thirds Holstein and high-grade Holstein, one-third 
Jersey and high grade Jersey, and a few native, mixed, and crossbred 
cattle. Nearly all the animals were bred and raised on the flEurm from 
dams so bred aud raised, 80 that tbo (AMMrrai^fmB were takes from it 



single herd and its descendants. In all, 194 observatioiiB Iiave been 
made; of tbese, 9 terminated in the birtk of dead ealves primr to 253 
days of pregnancy and 3 more \rere dqabtfol, 80 tbat the 12 bave been 
exeliuled and the averages Confined to the 182 birtbs tbat may be 

cousitlercd uofuial." 

Of the 182 births, the average period of gestation was almost exactly 280 daya. 
The shortest period was 2lU days; the lougest L'S)Gda3"s. Approximately equalnnm- 
heis of births occurred on eac h day from the 274th to the 28Ttli, inclusive. 

The i)eriod of gestation T\as tlie same for male and female calves. The period of 
gestation ■where twins were born was five days less than the general average and 
eight days less than the average of the single births of the same cows. Many cows 
•how A well-mailied individual characteristic as to period of gestation, which may 
ba MVMRil tojnilin^er or shorter than the average. 

' ' THE LONG CLAM. 

A recent bulletin of tbc Bhode Island Station calls attention to the 
rapid disappearance of a ralnable article of food, viz, the long clam, 
. vhicb was formerly so abundant along the sIkucs of New Kii.i;laiiil. 
MThe supply necessary to meet the enormous demand of home coa- 
snmers and of sbore resorts is almost entirely derived fSrom tbe eoasto 
of Long Island and of Maine at a .saorifire botli in quality and in 
price. Yet we have remaining to us all conditions necessary for pro- 
^acio'g from Hanagansett Bay enoagb clams to supply not o&fyBIidde 
Island, but all sections of the rountry whither clams can be profitably 
transported, provided the Hats arc made to produce, or even allowed 
to produce, to tbeir full capadty." 

Tlie causes of the disappearanre of the clam are (1) a demand exceed- 
ing the supply; (2) a continued diminution of ''breeders," resulting in 
a decreasing "set;" (3) indiscriminate turning over of the flats, result- 
ing in the destruction of a large pn^rtion of the young, unmarket- 
able clams; and (4) the destruction of breeding grounds by the 
dumping of refuse, factory wastes, and sewage iu rivera and coast 
waters. '^If the couditions under (3) are ameliorated, tbe stress of (1) 
and (2) Trill be lessened, and the result trill be Immediately felt in a 
l.irger 8uj)ply of clams and a fall in price conserjucnt upon the 
increased and cheapened production, which will be a benelit to tbe 
||| entire population." 

Clams flonri.sh not only on open seaeoast where sufficient protection is offiered 
•gainst the shifting sands, bnt eren far from the sea, in the brackish liays and esta- 
aries. Indeed, anaa of brackish water haring a aaitable bottom are the most pro- 
lific ia olWM^ aiaee ia mioh loeaUtie* grow the gnotwt Abnndanee of aieroaeopia 
plants (dlatvBs)) Mtd wrwyaaohaiwwUehtovq^aMiatleirtldashoBld teiitttM 
ArgiowiBC«bMM. 

Tbe clam is erea better adapted tliaa the oyster Ibr artifleial cnltivation. The 

chances of failure in the "set" are smaller; the number of enemies is fewer; the 

cost of getting a "set of seed" is smaller; and the cost of planting is eliminated, 
for, if li e bottom is suitable, obiins . an not be kept out. The oust of ili^Sing may 
e^aal or perhaps be somewhat larger than that of dredging oysters on an e^Ltensiva 
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B<?al^^ Most iiyiia nt of all is the estroine simplicity of tho cnltnral operati.")n=i; 
■w ith tlio conilitioDS oiieo secured, notbiiiji; remains buc the harvestinj?. An ac re of 
good "clam tjroiiml" should yield annually 500 bushels of niai kftal>le bivalves. 

A clam farm should consist of several divisions. The iircserve, or ground for 
bree<lers, where mature clams are kept in numbers sufiQcient to seed the rest of the 
farm without further attention, tho i)roper number may be determined by experi- 
.vmt. Patches of seaweed should be left, to furnish points of attachment for the 
jwutgjtl^Kfm. Tbe balanqe of t}ie Uam aboold be divided in aectioDS, to be dag onljr 
on muemiM fmBh Sllaivbig tbaiie»«t Ai«r yean iMtween i&^pmg of the Mune mtem, 
Ikna jrerrotiBg Bw jtoilnialiaii «^H»|r«iing«il«mii This plan, if poxaiMd, vill add 
eoBsldeiably to tte matfcat vrtM «X tta i^vtat, m the marketaUe dam «ia eaeb. 
area will be of nearly oniform size, bat of a different atze on every oOut tmm, to 
that the moat aatiaSMtM'y aiaa tas any particular ose will be available. 

oLAax ma, mmam m mm. 

Homa. — ^When silage was first introdaced eases of sickness in horses 
attribated to its nse vrere frequently reported, ami the opinion that 
.silage was not suited to horses came to be quite widely entertained. 
Evidence has aecnmnlated, however, that good silage used with proper 
care is a safe and valaablo food for horses. 

lu experiments at the Yirginia Station with 8 work animals (6 nudes 
and 2 horses), 4 of tiie iminsTs were fed only hay and com And 4 weie 
fed corn silage in addition, tlie silage replacing a part of tlie corn. 
During a preliminary period the animals were gradually accustomed to 
the silage, only a smsll anoont bdn^ M at 'firsi, l>at daring the last 
six weeks of tlip experiment the animals were fed all the silage they 
would eat. The amount consumed varied from 52^ to 174^ pounds per 
week— less fliaa ^is Maifly devotored hf eatde «f fh* smae weigkfc* 
The animals remained in good health tlirongliout the experisaent and 
gained in weight, although constantly at work except in stormy weathor. 

Ab a whole, it would appear that silage would male a good roughage for horses 
when used ijt connection with hay or stover and grain, but that tho animal should 
become accustomed to the food by degrees, and that this is .as important as when 
changing from old lo new corn or from hay to grass. For some days, when begin- 
ning to feed silage, it is of the ntmost importance to feed a very small amount at 
first, and iMMUM gnAu^ iMfte ttiiitfk ind condition of bowels may 

indicate. 

It is probable that the bad effects observed in the nse of silage " came 
from feeding too freely vt flnA, Of pmSbly, too, from not realizing that 
an good silage contains a large amount of com. If this is not taken 
into consideration, and a large ration of com is givoi besides, it may 
Iffove dangwoos, at tib least give serious bowel tronble.'' 

Hogs. — In this connection it is interesting to note the results of 
experiments at the Virginia Station in feeding com silage to hogs. It 
was foond that the sflage " was economical to use in conjunction with 
com as a maintenance ration, but not so if used alone." Two brood 
■0W8 were fed for seven weeks, during winter, exclusively on silage, the 
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amonnts fed per week beilis49 pounds in one case and oG pounds ia 
the other. Of this from 8 to 10 ponuds were wasted by the auimals. 
The animals iMlwiril^t, and their general appearanee at the end of the 
experiment "was sacli as to discoiira.;xe the further use of siliifrc as an 
exclusive ratioD for hogs, though ia after-fatteiiiug these took ou flesh 
as rapidly as did tlie ones fed corn, shatring that the exclasive ase 'of 
f^lage had not impaired the digestion." 

In the experiments in which the silage constituted only a part of the 
ration, the animals consumed from 28 to 35 pounds of silage and 14 to 
21 pounds of corn on the cob per week during a period of ten weeks. 
The auimals were kept iu good condition through a severe winter on 
this ration. By using the silage a saving of nearly one-third in the 
cost of feed was effected. 

Experiments at other stations have not generally been very favor* 
able to the use of silage as a food for swine; nor do the resnlts of 
experiments at the Yirginia Station do more than indicate that silage 
is worthy of consideration as a component of a cheap mafaitmiaiiiiei ^ 
ration, to be used for such purposes as carrying brood sows over wintWi 
and not for fattening. — the kdiiob. 

iMMMl^MtAT. BUTTER CULTURES USED IS COHHJSOTIOV WITH 

PASTEURIZED CREAM. 

A recent report of the permanent butter exhibitions in Denmark 
ttates that ont of 713 creameries exhibiting during 1898 all bat 5 

practiced pasteurization, aud all but 11 used coiiuiicrcial starters for 
ripening the cream. This very general use of i)ure cultures and pas- 
teniitttfoif iA' Denmark, taken in connection with the attempts to extend 
the export of American butter to England, which is the chief market 
for the Danish product, lends special interest to investigations on the 
adi^tability to this country of the methods practiced in Denmark. 

Some of these investigations have been previously noticed.' TLo 
latest contribution is from the Pennsylvania Station. Comparisons 
were n;ad(' between ripening cream with thrc <■ ( oinmercial cultures and 
a skim-milk starter prepared at the station, in each comparison cream 
was also allowed to ripen naturally without any starter. Both pasteur- 
ized and unpasteurized cteam was ri])ened in the above manner, and 
the effect on the flavor was noted by competent judges soon after the 
tratter was made. The milk was pasteurized by heating it to 150° F., 
at which temi)eratnre it was kept for twenty minutes, after which it 
was cooled to 55° F. One of the commercial cultures and the ski^i- 
milk stfurter were aeid-prodocing starters, wliile the other ttro cnltnv^ 
did not produce acid. Consequently the pasteurized cream in which 
the last two cultures were used lacked the amouut of acid usually 
.devdoped in anmally ripsiwd a«am. 
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"Wlicn pasteurized cream was used the nonaeiii-producing cnltnres 
gdve results slightljr inferior to those obtained with the control lots 
firwn nnpastemized ctomb ripened t^ontaneoosly, wbile tbe acid-pro- 
dacing starters (a otHnmenasl culture and the skiin-milk starter) gave 
zesalts slightly bettw tbaa, control lots. Where the cream was not 
psstoorised Ibe OMWP flMManiieroial coltoras gsy« seareely any po^ 
ccptihle improvement over allowing the cream to zipea xiataniHy . The 
butter made from pasteurized cream ripened wi^ maj of the four cnl- 
feu«sased^nNi«Mi««id0Mnii iaitraw lhaa tt^ lots, and ^bm 

was especially noticeable in the case of cream ripened with the acid- 
producing commercial culture and with the acid-producing skim-milk 
starter. , • ' . 

The authors draw the following conclusions: 

According to our preseut stauclards of flavor, nothing was gained by nging a com- 
mercial cnltaro, eitber-witb pastenrized or nnpastearized cream. In using the enl- 
tnrcs in paatennzed oraan tbe aonacid-fMismg eaUoi^ bad ii si|f tbiqg an iajna^ 
. ons eSieGt aiian tkm ttnm, ani •aUttm ther we»i|f(pi ia ^Mtm, wtr«n]M*teittiM4 
cieaaaE jfl^ llfrar pradoced wm bat little if aigr diff«Mmt fymt tint tbe contrQl 
lots. - ■ 

That these commercial acid-forming ferments offer little indnccment to their nso 
is evinced by the resulta of these trials and by the fact that a carefally prepared 
skim-milk rtntar .(Bra pttetieally as good results wm i^ mMmtunM c^lom 
nscd. * • • 

Clo-H' iittcntioii to detnils, cleanliness, and the careful sclp<'tion of milk at the • 
treigU room promise more iu improving the davor of our battel than pasteurizing 
and tbe use of pnte enltnies. 

So much has been said in fiiTW o£ pasteurizing milk or cream for 
batter making and using pure ddtaica that many have been led to 
brieve it te fae the solntion of the iHMde nsMer in' iMHer naking'. 

Continuous pasteurizers for pnst^urizing the whole milk brfwa separa- 
tion have been placed upon the market, and have been sold and used 
to some extent. The antkors bdieve, however, that remdts obtaiBed 

■ by pasteurization have not, as a rule, justified the expectations based 

■ upon the theory of the process and upon the results obtained in other 
Gooatriea. It way be aeted ia 1^ eeaafeetiMi ^ttafe ooe <^ tiie thkf 
claims of the advocates of pasteurizing and using pure cultures is the 
improved general keepiug qualities of tbe butter ami the retention of 
flavor. The experiments described above tested only the immediato 
effect upon the flavor. It is possible that in keeping a more marked 
diflereuce, due to pasteuiization or the use of cultures, would have 
been apparent. It is also <|uite posrible that greater diffinences due to 
this treatment would have been apparent in ordinary creameries than 
in the college creamery. The question as to the advisability of employ- 
ing these methods under the ordinary conditions prevailing in this 
country is a mooted one, and nrnst be regarded as not fully demon- 
strated by the careM iradt done at several ejqfxwinHmt statiwis.— a. 
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THE STAVE SILO. 

The value of silage, properly made aucl properly fed, is no longer 
questioned. <' Especially to the daily &rtim has the silo become an 
almost necessary adjmict to the equipment of the farm." This being 
true, the proper construction of silos becomes a question of the highest 
importance. A silo adapted to general use must be cheap, durable, 
simple in construction, and eflfective in preserving the silage. Accord- 
ing to a bulletin of the Tfew Tort Cornell Station the stave silo fully 
meets these requirements and "is the most practical and successful silo 
trliich can be constiucted." The same bulletin makes the folloiring 
suggestions regarding the construction of stave silos: 

Convenience in feeding should determine the location of the silo. Its bottom 
•hoold be on ft level with the floor on which the silage is to be fed. It is chesper 
to elevate the silage at tba time of filling the silo, wbMi it caa be done on a eanto 
by steam power, than to elevate it in baskets at timeof feeding when itBWt WlililI]r 
be done by man power. The practice of digging pits into whidi to put the silage Is 
not to be commended, as it cnnses an unnecessary expense at the outset and ^ after- 
wards a sonrce of e^^tra lal^or and annoyance when the silnge is fed. The silo may 
be placed inside or outside of the barn as circumstances render advisable. 

In calculatin;; the ainnuiit of sila^o which will likely Iio needed, it is CMstora.iry to 
estimate that a LOOi'-pHuiiil enw will eonsnnie about 40 jiouiids or 1 cubic foot of 
silage per day. This gives a basis upon which to cah nlate the capacity of the silo 
leqniied to carnr a certain amount of stock. • • • xhe following table showa 
the approximaiff capacity in tons of silos of various depths and diameters: 

Aj/froidmate total oajMictly of egliudrical siUufor well-tMittired eon rilagt. 



Inside diameter In feet and rapacity In tons. 





12. 


15. 


10. 


17. 


13. 




20. 


21. 


22. 


23. 


24. 




Tom. 


Ton). 


Tons. 


Toim. 


Tonit. 


Tons. 


Ton: 


Ti'tis. 


Tons. 


Tons, 


Tont. 


SSIM 


43 


70 


80 


90 


101 


113 




]J'< 




187 


180 




47 


74 


84 


95 


106 


118 


u: 


145 


159 


173 


IW 


22 feet 


49 


77 


88 


99 


111 


124 


138 


152 


ICU 


182 


IM 




S2 


81 


92 


104 


117 


130 


144 


159 


174 


lie 


207 




S4 


»4 


96 


108 


122 


135 


IfO 


166 


179 


19* 


2IS 




58 


88 


103 


113 


127 


141 


157 


173 


lf>9 


207 


2!S 




59 


92 


IM 


118 


132 


147 


163 


180 


197 


21» 


235 




61 


95 


108 


122 


137 


153 


m 


lii7 


205 


224 


2U 




S3 


98 


112 


126 


142 


1^8 


175 


133 


£12 


232 


2sa 




K 


101 


11« 


131 


147 


164 


182 


200 


220 


240 


20 




87 


105 


120 


138 


153 


170 


188 


207 


237 


24S 


271 



• • * THb table gives the cap.ieity of silns conld they be filled with settled 
silage. Practically this is never possible. If the silo is filled with well-matured 
oom,' and then after the silage has settled is filled again, and this is rejteated tw» 
or three times, we can get only about thi«»>feiirtttt Um lUBziniam capacity of fh» 
silo in settled silage. If theailoiaftIlBdtatoweaBatsii«ti^ledaaer tbeailac» 
has settled, not BMstiiaa two-tbiids the eapadty of the silo can beobtiiaediii 
settled silage. Thns, if the silo can be liDed in the manner first mentioned one 
should be constructed which has a maximam capacity one-third greater than for the 
amount of silage ri quired. If the silo is to be filled rapidly and not refilled after 
settling, it should have a capacity ona-half greater than for the actual amount of 
rilagsnvMnA, 
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A foTinclation 3 or 4 inches deep should iliDlaid of stone and gravel 
\rcll packed down and finished Tvitb eSBicmt. The diameter of tbia 
foaudatiQii slioald 1»e at least 2 feet greater tkan that ef the proposed 
silo. 

The silo is set up as shown in fig. 2, which shows a cross section of 
<Hie meHidd of eonstraeticm. 

The poats {«, a, a, o).8Lonld be of 6 by 6 material and rnn tlie on tire length of 
the bUo. These ahoold be first set up vertically aad stayed securely ia place. 




Fig. 2.— Cross section of stave silo. The dotted lines sliow how scafl'olding may bo pat up. 



• • * The scaffolding may be constructed by setting up 2 by 4 scantling in the 
positions shown in fig. 2 as 6, 6, b, b. Boards nailed from tliese 2 by 4 scantling and 
to tlii> 0 by 6 posts will form a rigid framework across wbich the planks for the 
BcatVold jilatfciini nuiy laid. Before the scaffolding is all in place the staves 
should bi' stood up within the inclosure; otherwise difBcalty will be experienced in 
getting them into positinn. 

It is probable that no better material can b« obtiBiMd Axrthe atnrw than Southern 
^l^Ms. Tbia, however, is so eziMnsive in Keir YMik Stat« aa to pn^ 
most eaaea. Of the cheaper matetiab hemlock, whit* pine, snd yeHev ^ae sre 
TiBunlly the most available. At the present time hemlocic is one of the cheapert 
satisfactory materials which can bo purchased, and it is probably as gooA SB aajr of 
the cheaper materials. It should be sooud and free from loose knots. 



. -it &»»U> isto^likTe ft dismetw of 12 £eet or !«&», fhe atwres dionld be made of 
eiUier 2 by 4 material nnbeveled on tbe ed<;e8 and neitber tongned nor grouvcd, or 
of 2 by 6 material beveled sli;^litly on the e^lges to make tlie staves oouforai to tho 
circnlar shape of tlie silo. If t!io silo is to lia'. c' a diameter of more tliaii 12 feet, tbe 
staves should be of 2 by i! material and iieitlior beveled nor tongiied and grooved 
oil the edges. » * ' 'I'he str.ves should be siirfaecd on the inside so that a smooth 
face may be presented which will facilitate the .settling of the sila.Lce. » ' » 'fljg 
fiiBt Stave set up should be made pluuib aud should be toe nailed at the top to one 
of the posts originally set. * » * Immediately a stave is set in place it should 
lid'fM aailed At the top to tbe pzeeeding stave set. It has been fband that the work 
#1 a^^ig np Mki sneerriag ihe efrenlar oaSh» may he ja&tedBify aiAeiL hf Hm 
iiMc^tfH tatni stsTW (seefig.3). For a silo I2 ftetla(3iaaetet t^<»n«itt&« 
Citif* of the sngitr barrel is best adapted ; for a 16-foot silo the flonr barrel stave is 
hcst, and for a silo 20 feet or more in diameter the stave of the cement barrel is best. 
• • • If when the silo staves are put iu place they are toe uailcd securely to 




na.8^HowbainIstn«sBiybe nsed in setting np a silo. ThestBTwdiMdilMMBavadbeflM 

tlic'silo is filled. 

the ones previonsly set; if they are fastened firmly to the permanent upright posts 
(fig. 2, 0,0,*, a); if tlie tMOid staves are nsed as directed above, tbe silo will have 
•nffieient rii^dity to stand ontil the hoops are pnt in phioe. However, if it. becomes 
aeeeasary for any reason to detiy fbr any eonsiderable time the potHng on of the 
hoops, boards shonld he nailed across the top of the silo. 

When it is found impossible to secure staves of the full length 
defsired, a joint or splice must be made. 

For a silo 30 feet deep, staves 20 feet in length may be used. A part of these shonld 
be nsed at their foil length aud part should be sawed through tbe middle, thns 
Making stares of 20 and 10 fte»Ieim:tt» b settfatg thras np the ends which meet at 
the ^Uce shonld be sqaarad aad to* «^>ed seeQiMly tog^usc They shonld alter* 
Mrte B» thai first a l(»g atore k at iOletetfatt ttieB siAiKk oiM^ bxeaking 
«* 10 feafcaad Mftrt fteaa tt w l pw > 
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For tlie hoops five eigliths inch roiiiid iron or steel rods are recom- 
mended, altlioagU cheaper sabstitates have been foand very aatisfactoTy. 
Each hoop should be. in three sections for a silo IS feet; in diameter; in 
fonr sections for a silo 16 or more feet in diameter. 

If tlie metboil of construction sbown iu fij. 2 ia followed, tlicn the hoops Tvill 
nceil to be in four sections each, the ends being passed tbroiijih tlie upri^'ht 6 by 6 
posts and secured by heavy vrashers and iiiits. * » » Xhe bottom hoop shonld 
be about 6 inches from the base of the silo; the second hoop shonkl be not more 
than 2 feet from the first; the third hoop 2^ feet from the second, the distance 
bettreen hoops being increased by one-half foot antil tbey are 3^ feet apart, wbitsb 
dtataBeeiOioidd mal^ti^ned except fwrOielioops at tite t»pof t1t« sQo, wUehmar 




tta. 4.— Appeazanee of door of atave cilo after being uwcd ont, and aide Tieir of door in place. 
The eleats « < an on ontside of door. 

be 4 feet apart. - •• - To hold both the hoops and the staves in place dnring tho 
■nmuior when the silo is empty, staples should be driveu over the hoops into the 
•taves. 

The hoops Bhoald be drawn fairly tight before the silo is filled, but not perfectly 
til^t. ^ey mnat be tight eaongh to close op the space between the staves, tim 
pn/natiag any fiioeiga aaattwr from getting into the craeka which wonid pravmt 
^ree tnm elosing np as they swell, thus allowing air to entv. • • • Tt» 
hoops shonld be watched very closely fur a few days after the silo is flUed. If 13t» 
strain becomes quite intense, the nnts shonld be slightly loosened. If daring the 
snmmer when the silo is empt.v and the staves thoronglil.v dry the hoops are tight- 
ened so that the staves are drawn closely together, when the silo is tilled and the 
wood absorbs moisture and begins to BweJl the hoops moat be eased s<aieirliat to 
allow for the expansion. 
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' The doors, 2 feet wide by 2} feofe liigb, AanML be located vfaere eon' 

■fenience in feeding dictates. 

nie lower door shonltl be between the second and third hoops at the bottom and 
•ttwr iam irill usually be needed in every second space between there and the top, 
OM^t Uttfta* door will be needed in tlieto{)^we,»8 the silage when settled will 
%*> nUidMi^lBw to raaUe It to 1m tAea oat at tiw dow in tba qpaee belrar. 
Dana dUMdd Ite made for tbe doors at the time the stavM ace set. Wtaa tbe plao* 




Xte. 5<— 6«mnl appaannee of stuve sUo, with rooC. 

is reached where it is ilesired to have the doors, a saw shonld be started in the edgs 
of the stave at the points where the top and bottom of the doors are to come. The 
8:iw slionld lie inserted so that the door can be sawed out on a l>evel, nialiin-f the 
opening larger on the inside of tlio silo. (Sec ti^'. 4.) Tliis will enable tlie door 
to be removed and put in plao' culy trom tho inside, and wlien set in place and 
fxesaed down with silage the harder the pressure the tighter will the door fit. 
* Jiiar fit* tftofiMtap sad thalMopa^re been pat <« «Bd t<|^M6aed tlM 
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entting ont of the doors may Tm completed. » • » Before cntting out the doors 
cleats 2 inches by 3 inches, and in length equal to the width of the door, should he 
made ■n'hich ■n-iU conform to the r-ircular sh:i]ie of the silo. One of those cleats 
Bhoiild be securely bolted to the top and one to tlie bottom of where the door is to 
be rut. (Scefii;. 4.) After the boltinu; the door may be sawed out, and it is then 
ready for use. When set in place at time of tilling the silo a piece of tarred paper 
inserted at the top and bottom will till the opening made by tiie saw and preyeni 
the entrance of any air aroniid the door. 

If tlio silo is bailt outside of the barn some sort of roof is necessaiy. 
This should be snffieientiy tride to protect the trails of the sQo as tiMff- 
oaghly as possible. A very satisfactory roof is shown in fig. 5. Othtx 
forms have been foilnd effective. 

The eonstraetion ol a miteh simpler stave silo than the above, with,- 
out doors and roof, is described in a bulletin of the Virginia Station: 

A circle 16 feet in diameter is marked on the groand and covered with short pieoM 
cf plMife. Four ^pieces of plaalc 16 leet Ung, 6 IndieB vide, and 2 iadiM ihiok tta 
fhen set chi end on the circle at eqnal intwrals. These are held in an npiigfat posi- 
tion by braces in varions directions. An iron band is placed abont 1 foot from the 

bottom of the silo and held in position by nails driven into the plank and bent up 
and over the bauil. A second band is placed about 1 foot from the top. The rest 
of the staves are then set in place, a nail being driven into each to support the 
bands. The latter are then tightened somewhat and 3 more pnt on, the distance 
between tiio band;i being about 4 feet. Instead of hoops of round iron oidinarily 
nsed, bands made as follows arc recommended: 

Procure (as can usually be done) partially worn tiro iron from heavy Di^piDa. 
Ciet a smith to rivet, not weld, these together so that 2 bands will go wonadflM 
•ile. BiT«tto<heendsef these twnda sluirt piaeea of inm <me-iUkU imA fldek hf 
Sioehes vid«» Turn np 3 inehea of this thiidc iron and paseb Iteee-fonrth inch 
holes la liie ttmed-np portion. For wib. ttand proeore 2 holts a foot long and 
three-fourth inch in diameter. Have threads cat on bolts nearly ib» entire length, 
and place these bolts through the holes in nptnrned ends; pnt on nnts and tighten 
the silo. These are stronger, cheaper, and easier to work than the lonnd hand% 
and considered a great improvement over the latter, 

— IBS 



miANATION OF TERMS. 



TERMS USED IN DISCUSSING FERTILIZERS. 

Complete fertilizer is one which contains the three essential fertiliziiig eonstita- 
•■ti^L ek^^trogen, phoephoiic acid, and potash. 

VUtmgm codato in fBrtilizera in three distinct f<Hini^ tIz, m mpmie BMtter, a* 
MMmMl% out M witmtea. It ia IIm Best «p«adve fertUbdag ingtediaat. 

Oa^liaale sStcogm la ^fsmgaa in OMabination with other elenientB either aa vege- 
tttble or animal matter.' Ihe more Talnnble soarces are dried blood, dried meat, 
tankage, dried fish, and cotton-seed meal. 

Ammonia is a componnd of nitrogen more reailily available to plants than org-anio 
kttimfen. The most commou form is sulphate of ammonia, or amninninm sulphate. 
It is one of the first products that results from the decay of vegetable or animal 
snlistauccs. 

Nitrates famish the most readily araiLible forms of nitrogen. The most common 
are nitiate of soda and nitrate of potash (saltpctor). 

Phoaptaoiic acid, one of the easential fertilizing ingredients, ia deriTed fhim 
■atarjaTi e«lMi jbm^batet^ It does not «acirt alone, hot in eomUMtieB,m«wt eote- 
noaly as phMj^ate vt Ume in the form of bonet, joek phoqihat^ and fi wp> i *ttl 
IS^. nioB^iorio aeid oeenra in ftrtfUaera in tioeo tuma aelnMe, nrtttady feod 
insolable phosphoric acid. 

Potash, as a eonstitneut of fertilizers, exists in a number of forms, bnt chiefly aa 
chlorid or luuriate aud as sulphate. All forms arc freely soluble in water aud arc 
believed to be nearly, if not f|uite, equally available, but it has been found that the 
ehlorids may injuriously affect the quality of toliacco, potatoes, and certain other 
crops. The chief sources of potash are the pot.isli salts from Stassfurt, Germany — 
kainit, sylvinit, uuiriato of potash, sulphate of soda, and sulphate of potaih' and 
magnesia. Wood ashes and cottou-hnll ashes axe also soarces of potash, 

TBBMS irSED IN DISCUSSINQ FOODS AND FEEOIKO STUFFS, 

Wrtmr is contained in all foods and feeding stnfis. The amonnt rariea lh>m 8 to 
IB poanda par 100 pounds of sneh itj matwriah aa k*]r, straw, or gi^ to 80 pouda 

in silage and 90 ponnds in some roots. 
Dry matter is the portion remaining after lemoring or exclnding the water. 

Aab is what is left wlien the comliustihlc part of a feeding stutl' is burned away. ' 
It consists ehieily of lime, magnesia, potash, snda, iron, clilnrin, and carbonic, sul- 
phuric, and phosphorii .leids. and is used largely in making lnuies. Part of the ash 
eonstituents of the food is stored np in the animal's body ; the rest is voided in the 
nrine and manure. 

Protein (nitrogenona matter) is the name of a group of substances containing 
aitn^im* Ktotein famishes the materials for the lean fleah, blood, akin, mnaeles, 
twaiwm, nmea, haii, homa, \rool, caaein of milk, albamen of eggi, eta^ Mid is <»a 
of'tiie most important c«matitnents of iiseding atiift. 

Olaten is the name given to one of the most importaat of tte nitrogenona sub- 
stances classed together under the general term "protein." "Wheat gnm," obtained 
by carei'ull y eliewiu^' wheat, is a flimiliar example. It ia the i^nten of flavr that 
gives consistency to dough. 



CnbcdiydmtaiL— The nitqtt^n-ftee ttxirjiet and fiber ax» oHea clatwed to^liar 
uaibst tte luraie of carbobydrates. The catbobydcates form tbo laigest part of aJi 
ir^etaPo finds. Thejr are either stored ap as fat or barued in tlie body to prodnce 
hen and energy. The most common and important carbohydrates are sngar and 
starch. 

Piber, sotnctinies ealleil crndo cellnlose, ia the framework of plants, and is, as a 
mle, the most indigestible constituent of feeding stuffs. The coarso ibdden, saeb 
as hay and straw, contain a much larger proportion of itber than the giaina^ oil 
■cakes, ete. 

Nitrogen-free extract inclndes starch, sngar, gums, and the like, and fbrms an 
important part of all feeding stuffs, but especially of most grains. 

Fat, 01' tUo materials dissolved from a feeding stuti' liy etber, is a substance of 
mixed character, and may include, besides real fats, wax, the green coloring matter 
of plants, etc. The fat Of food ia either stored np in- the body as fat or burned to 
famish heat and energy. 

KBSCBTiT«AWBOTrB XERMS. 

Alkali soils. — Soils fonnd in arid or seniiarid regions, which contain an unusual 
amount of soluble mineral salts (alkali), which effloresce or bloom out in the form 
of a powder or crust in dry weiitlier following rains or irrigation. Two distinct 
classes of alkali are known: Black alkali, composed largely of carbonate of soda, 
■which is highly corrosive and destructive to vegetation ; and white alkali, eomposed 
largely of sulphate of soda and common salt, which is less harmful. 
. Cnltore, as hero applied to bacteria or other org^niraas, is the prodnet of thoit 
jirovth under artificial conditions. 

Pimobltiiro is a enltnre containing one kind of organisni. Pace eiAtnres ef 
fOiMt m used in wine makin g, and pnre cnltaiea of baeiexin axe i»ed is bntter sod 
cheese making, and for other purposes, to insure a aniform product. 

Sterilized luilk or cream, properly speaking, is that in which all the germs have 
been destroyed (usually by repeated heating to 212^ F. — boiling point), but in dairy 
practice the term is applied to nulk or cream -which has been heated once to a t«DB> 
perature of about 212- F. 

Paateniized milk or cream is that which has been heated to a temperature (about 
155° F.) which does not kill all the bacteria, but only those which are in a vegetat- 
ing condition and ready to begin their activity at once. 

PoUsn.^ — The powdery snbetancej nsnally yellov or brown, which falls from flowera 
what fkey ate ehakoi. It must be bronght in eontaet with the oTOles borne witbia 
the ]fkMt and anite wifli them in order to fertilize the Aowa. 

Matt is the amle-l>eating organ of the flower. It is often called the ftrtile or 
ftnuile organ. 

Ovnies are bodies which, when acted upon by pollen, become seeds. 

Pollination is the act of ciiuvcyiiig pollen to the stigma. I'ollination may bo 
brought about cither by natural agencies, such as wind, insects, etc., or by artificial 
means. 

Stigma. — That part of the pistil which receives the pollen for the fecundation of 

o'rales. It is asnally at the extiemity of the style 4S may replace it. 
B^le.— Part df the piatil, not always pmeat. 

Ctoaa-pcdUnation, as here used, means the conyeying of pollen to pia^ <rf flowais 

of a plant of another variety. In case of plants propagated by seeds it also means 
the transfer of x>ollen to a pistil pf another plant of the same yariety. 
Fecundation is the action of pollen upon the ovnies, rendering tiiem capable of 

becoming seeds. 

Self-fertile plants or varieties are tliase cnpiiltle of sclf-fecnndation. 
6elf-steiile plants or varieties are those incapable of self-fecundation. 
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These bulletins are sent fi-ee of cl]arr;e to any addreaa upon applioktion to ths 
Secretary of Agriculture, Washington, D. C. Only the following are availabla fbr 
distribation : 

Ko. 16. Legnminans FlaDts for Green llannring and for Feeding. Pp. 24. 
Ko. 13. Forage Plants for the Soath. Pp. 30. 

Ho. 19. Important Insecticides: Directions for Xheir Preparation and Use. Pp. 32. 
Ha. n. Bunyaid Kamra. Pp.S2. 
Ho. 2>. TMtiif; Farm Antmala. Pp. 32. 

Vo. 23. Foods: Kntritire Talae and Cost. Pp. 82. 
Ho. 31. Hog Cholera and Swine Plagae. F]t.iaL 
Ho. 25. Peanuts : Cnltnre and Uses. Pp. it. 
Ho. M. Snreet Potatoes : Culture and Uses. Pp.30. 

No. 27. Flas for Seed and Fiber. Pp. 16. 

Ko. 2.S. Weeds.- and lion- to ICill Tlii in. Pp. .■;0. 

TTo. 29. Souriog of Milk, and Other Changes in Milk Prodacts. Pp.23. 

i\o. 30. Grape Diseases on the PaciaoComt. Pp. 16. 

Ho. 31. Alfalfa, orLncem. Pp.24. 

H*. sa. aUaaaBdSilacB. Pp.31. 

Ho. tB.PeacfeGiawiogfor][aAet. Pp.24. 

Ho. 31. Masts: Composition .ind Cooking. Pp.29. 

Ho. 35. Potato Cnltnre. Pp.23. 

Hoi 38. Cotton Seed and Its Pr< Kill rts. Pp.16. 

No. 37. Kafir Com: Charactcrisile^, Cidtnre, and TIaea. Pp.13. 

No. 38. Spraying for Fruit Diseases. Pp. 12. 

No. 39. Onion Culture. Pp. 31. 

No. 40. Farm Drainage. Pp. 24. 

No. 41. Fowls: Care and Feeding. Pp. 24. 

Ho. 42. Facts AbontMUk. Pp.20. 

ar<h 41. Saw^IMqMiwlwitlieFatin. Pp. 20, 

M. Oomraercial FartUiKcni. Pp. 24. 
Bo. 4S. Some Insects Injnrions to Stored Grain. Pp. 32. 
Ha. *M»Hgation in Humid Climates. Pp. 27. 
H^ 47. Bisects Affectins the Cotton Plant Pp.32. 
Jtai M, The Uannring of Cotton. Pp.lS, 
[ Ho. 49. Sheep Feeding. Pp- 

Ko. 50. Soru'liii'" as a Fora^'e Crop. Pp. 24. 
Ho. 51. Standard Varieties ol (thickens. Pp. 48. 
Ho. 52. The Sugar Beet Pp.48. 
Ho. S3. Hov to Grow Mashrooms. Pp. 30. 

H*. Baaa OammoaBlidaiani^BelalioBtoAericnliiaw. Pp.48t 
Ifo. 8S. The JMtr Hard; Ita Formation and M a n afa m n tt . rp.1t. 

Ho. 5«. Experiment StatiaaVoik— I. Pp. 30. 
No. 57. Butter Making o« tie Stem. I'].. 10. 
No. 58. The Soy Bran as a Forage Crop. Pp. 21. 
No. 59. Bee Keeping. Pp 32. 
Ho. 80. Mcthixls of Curing Tobacco. Pp. 16. 

Ho. 31. Aspar!l>:ns I'ulture. Pp.40. ' 

Ho. 62. Marketing Farm lTo<iuce. Pp. 28. 

No. 63. Care of Milk on the Farm. Pp. M. 

Ho. W. Ducks and Geese. Pp. 48. 

Ho. «5.Bip«rii»«»t8t»ttaiWork-H. Pp.31. 

Ho. «S,l(aadoir8*naFa8tare«. Pp.«. 

ire. er. Foreatryfw Farmers. Pp.48. 

Ho. 68. The BUmk Rot of the Cabbage. Pp. 23. 

No. 69. Experiment Station \Vork— III. Pp.32. 

No. 70. The Principal lu.wt Eneinie* of the Crape. Pp. 21. 

Ho. 71. Some Essentials of Eccf PnxUiction. Pp. 31. 

Ho. 72. Cattle Ran-es of the SoiuiiKc-t. Pp.32. 

No. 73. Esperiment Station U'ork— IV'. Pp. 33. 

No. 74. Milk as roo<l. Pp.39. 

No. 75. The Grain Smats. Pp. 20. 

Ho. TO. Tomato Growing. Pp. SO. 

Ho. 17. The Uming of Soila. Pp. 1ft. 

So. W.«^mi«i»»Statt«inWork-T. Pp.81. 
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Ko. 79. Expenment Station "Work—YI. Pp. 28. 

So. 85. The Poach Twig-borer— an ImportaatEaemy of Stone Fxulto. Pp. IS. 

No. 81. Corn C'liltnre in the Sonth. Pp.2*. 

Ko. 82. Tlie Culture of Tobacco. Pp. 23. 

Ko. 83. Tobacco Soils. Pp. 23. 

Ko. 84. Experiment Station Work— TII. Pp. 32. 

H*. 85. S>i«tia»Fega. ?p>30. 

So. sr. S^praimeiit Station 'Work— vm. Pp. 32. 
So. 8S. AOainiAiia*. Pp.23. 

No. 89. Cowpeas. Pp. 16. 

Ko. i)0. The Sriinufacture of Sorirhura Sirnp. Pp.32. 

Ko. 91. Potato Dise.isea and Their Treatment. Pp.13. , 

Ko. 92. K.-tpcrimeut Station Work— IX. Pp.30. 

Ko. 93. Sugar as Food. Pp. 27. 

Ko. 94. The Vegetable Garden. Pp. 24. 

Ko. 95. Good Roads for Farmers. Pp. 47. 

Ka. as. Baiafng Sheep fwUntdnt. ?p.4e. 

Wo. wr. SxpezlmeBtStaftios'irork— X, Pp;32. 

ITo. 98. Sn|;gestioiM to SoDthem Fating. Pp. 48. 

If o. >9. Common Insects on Shade Tiecs. Pp. 80. 

Ko. luO. Hoj Raising in the South. Pp. 40. 

Ko. 101. Millets. Pp. 28. 

Ko. 102. Southern Forage Plants. Pp. 48. 
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